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(54) CEMENT ADMIXTURE AND METHOD FOR APPLYING CEMENT COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cement admixture which has high dispersion 
performance, gives excellent strength and durability to the hardened cement and can prevent 
fluidity from being deteriorated at high temperature and to provide a method for applying a 
cement composition containing the cement admixture. 

SOLUTION: This cement admixture contains a copolymer (A) and one or more compounds (B) 
selected from the group consisting of hydroxycarboxylic acid or its salt, sugar and sugar alcohol 
at a ratio of 10/90 to 99.9/0.1 (wt.%) as indispensable components. The copolymer (A) has a 
constituent unit (I) expressed by the general formula: YO(R10)nR2 and derived from an 
unsaturated (poly)alkylene glycol ether-based monomer (a) and another constituent unit (II) 
derived from an unsaturated monocarboxylic acid-based monomer (b) as indispensable units. 
Each of the units (I) and (II) accounts for >1 wt.% of the whole constituent units, and the unit (I) 
accounts for <50 mol% of the whole constituent units. 
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[Claims] 

[Claim 1] A cement admixture comprising a copolymer (A) mentioned 
below and one or more species of compound (B) selected from the 
5 group consisting of an oxycarboxylic acid or a salt thereof, 
saccharide and sugar alcohol as essential components in the ratio 
(% by weight) of 10/90 to 99.9/0.1, 

wherein the copolymer (A) comprises a constituent unit 
(I) derived from an unsaturated (poly) alkylene glycol ether 
10 monomer (a) represented by the following formula (1) : 
YCMR 1 ©) n R 2 (1) 

(wherein Y represents an alkenyl group containing 2 to 4 carbon 
atoms; R x O is the same or different and represents an oxyalkylene 
group containing 2 to 18 carbon atoms; n represents the average 

15 molar number of addition of the oxyalkylene group and is a number 
of 1 to 500; R 2 represents a hydrogen atom or a hydrocarbon group 
containing 1 to 30 carbon atoms) and a constituent unit (II) 
derived from an unsaturated monocarboxylic acid monomer (b) as 
essential constituent units, and 

20 the constituent unit (I) and constituent unit (II) each 

accounts for 1% by weight or more in the whole constituent units, 
and the ratio of the constituent unit (I) is 50 mole% or less 
in the whole constituent units. 

[Claim 2] Amethod for executing a cement composition comprising 
25 executing the cement composition containing the cement admixture 
according to Claim 1, cement and water as essential components 
at a temperature of 20°C or more. 
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K zfu\?fr T?Vl"- K ^y^v^/u (y 

*) y K y ^vl^ n K n h 

g£g| t jK*«^HR i-3 0<or;u=-^i (d^tvu 
S ; KM-ff 1- 3 O(0T/ua— /MCjR*WT*2 - 
1 8 OTA'* U^**-> 0 0^A^D£i*rfc 30 

7/U3^v/ (#y) 7^*i/yyy=-^i T 

(*?y) j.^- w^^y A^e/ y*^ y K (# 
y) ^"n tru^^y A^=eyy y K 
y) yf ^ y y ^ ^ ^ j) (y 
*) y/w»*<o^fift^/*^#^BftS^<Ojgi*lS 
^-gfc2— 1 8 07/V^Uyt^r«> K«0 1 — 5 00^/* 
; ^UT^ Ktti«*W J HR2--l 8^M- 
A-xte-ftb^y a— /^f*40*/HR 2 5 0 0tf)# 
!)7;^^y^!)3^^^77; K£§ 0 40 

[0034] nixf (y*) r^y 
K (^y) xfi/y^!)3-/^ (y*) r^y 

— k otfy) xfuy>/!j3^ (^y) 7 p pt p u>' 

^!J3-^ (y*) 7^!)U-h^ (^y) T/U^r 
i/y^^-/^ (y*) 7^5i/-Fg;^t^ 

(^) 7^!ii/-h, hjyfn-yu^y 

y (y t^ y h#*>*flrte (y y u— 
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— A->^ hffl ; tr^A^A"**— K (y*) 7H 
A'*A'*-*— K 2- (y*) T*' y n*5xjc^vu*/u 
**—K 3- (y*) 7^UP^^7 p ofcV^y^^ 
— K 3- (y*) T^ y ndri^-2-fc Kb*^b 
fc°A-X/U**-K 3- (y*) 7^!lu^-2-t 
3f- '>^n fA'JXA'/fcT ^x^A^— rvK 3 — (y 
T9 V ndf-v'— 2- t Kp^f^o tVu-^-^v^^/U 
K 4- 7?!lo*^f^^ 
s^^— (^^) 7^J/UTU7f^^y», 
(^^) 7^ 5"^T$ K^f /^^*^ 2—*=^^ 

-flfc&JRifi> 7y^e^^AfiMfl7^ 
^itt;^^ (^^) y ;U7 5 K^«t 5 fc^FfSfii^e 
/ ^7 t mmm*& i-30(D7^y^r^7> 

P-^ */i>x7i<>*$<D\+=./u&&Bm ; 1. 4- 

y^^v 5 ^— JU*:S T?VU—h. 1, 5-^ 

v*^*-— (y^) r^yi^— 1, 6-^ 

^-y-^i^^--*/^/ (y^) 7^JU-H(t07^*^ 

7^!/i/-hg;^^^ >f 

/u- i , 3 -zf$ v/xy?(D^xyg 0 

[0035] (y^)r^y^r^K, (y^)r>>y 
;u7^^^7^ Ks N-y^-o— /u (y^) r^y/t-r 
^ k, n, N-^y^vi" (y^) r^y/^r^ k^o^f 
ftftr^KS; (y^) 7^y p^hy^K a-^aa 

y h y /umto^FfflfaZ/T^m ; Sfflfc^^K ^ 

^^/w, (y*) y yugft^y^/ur ^ y^^vK 
(y^) y/v-iftv^y^-^T^y^citr^ (y^) 

ffi; h y 7 !) /U->7^ hf^v/751 1/- hg ; (y 
^) 7U^7/^-;K ^y ^i^/U (y^) TJA'X- 
^^a^y ; y h ^^w>-^y /i^^e 

^^^j/xfuy^y^-/^/ (y 
^) 7yyvx-f/K Tjfy ^^uv^y /^-=ey (y 
ryyux-f/K ^ofcr^/uji— Tvu-^iMiry 

x-f/ug ; y v>y ^yui/o ^-y-^^n tVur ^ y 

u>fvr^ k», ^y^/f^>p^t>7^/ynt° 
uy7;y-7Ky7UU ^r^f/^n^y 
-tf^- (^a trvur ^ y ^u-f^r ^ k») , #y *J 

y7^ KSfe) . ^y^Vf^^P^rf y- (l^nt' 

/U _ 3 xj u— b) ; ^y ^y ^v^o^-y-v- 
( i -^n tvu- 3 -y y U— b) , *J^f^ 
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->d ( 1 -^D fcVU- 3-t? y u— 

[0 0 3 6] *3gBJ3K*3 (1-5 (A) 

/l/3- yyp fcVU7VW=» — A^COT/Pa — ; ^ 10 
h/u^cv, Jf'>i/>, c^Jf-y- n — - 

i^riffiSK, ^CD^T-fcTkSrSgJ&f-fflv^co 

[0 0 3 7] -hfE*fi-£-# (A) Srffiig-r5*:*!>K7Ki§ 20 
«*-S-«rff4 5»S-tett:, ^^^^M^mttMt VX. 

SfcfH- h y if>5£®?# y ^A^coiifig^ig ; iiHMt: 

*m;2, 2' -ry^-2-^f^Btfty7 5 
v'^gsie^ror^r 5 ^WfrS-^ 2. 2' -rytf 

*-2- (2-^?y/!)y-2-^/u) T-a^vigg? 

r^nksmm^HLM^ti. z<Dm. mmfrm-t hi) 

fpK^iOTiVij y&JRffi«fcgfe£, #;3g 30 

h y ■=&— /W«I?WF e (II) J£l x t Kb 

^ ^m^mthm^i&mm^ti^tt^mx'm^ ^x t> 

2nu±&&m^xi>£\,\ 
[oo38] •&Mltivzi-,\,^ ^#^l< nmm 

K^(7?y<— sj-drv' K ; t -T^A"^ Kn/<- 

K, 9 h'WV^'f Kb/<-** 
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[0 0 3 9] *fefc»«fi-&*tf 5 9^$* 
-> K ; t -7"f/WN^ Kb/-!- ^3- > K, ^ > WW K 

yyfc = h y A-^coT:/te-3-$j^£:fflv\ 50—20 
o t c<£>*aff-t?*ffc>n-5o 

[0 040] #¥*#CQgjSSS^c9&A^ftli*HrPI 
(a) ir^fifls (b) <0£tt$r£J&^K:iI/M& 

x-tzism, *fi* (a) <o-»srSj6«isfcin»iira 

AU (a) ©at»i:^S:#: (b) ro^as^SJj: 

3S»»-»itt«:A-*-6*«fe, gcV^li, (a) cd— 8B 

(b) co-SB SrSJ^^iclDffllwSAL, #4 

(a) coa?)<k**^ (b) ©aofe-tK-ptt^ss 

«S:ii|*«jXttaBW5»!:aj i i J: 9 #*fi^co* 
r, *fi^^co«^ffi: (j) (i i) co 

< , X @ C T r i% h &m*&t>-£X t J; 
[0 04 1] ±IE*fi-^flE (A) co^fiSJScofeit., 

f-it^y =»— /w^^^, 3 h^ta f 
^-^Sf^-^f 2-^^*7" h^^V^/u^ygf^co 
^*~yU3Ril«l[»iMW ; y7*nyNV-^co»2^7' 

>-ss?^-hy^A s js>cffiyygf*y ^j..^;) ^ mss^ 

MSSS?7K*> ffi^^-y®S, p<^fiffifiS®f, ST/^colg 

mmfcr v y ^ a, y ffia^7K*-7- h 
y sB£®?7k** y h y c 

a s s-^^-v®?* y h y ^.u, 
^ ?&&mm* y ^a^) <nf&mmcmmi^(o^. ; 

Sr6ffflb-Ct±V\ (A) co^T-S^ 

Scofcftlcii, ^iflc (c) irLT 7U/^;u 

[004 2] ig^ib^Ji: LTIi> ^ScO^S^-et 
^jk'g-^T-fe^liJ;< . ^Wlili, ^u*7^; 
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>\ /Pf !) = M?©f t-^l«»li 

y ^ dbi^ y«fo/Npyyfl;|i ; y/B^v-* 
i?rol2^r/U3-/u ; iy ^gfe, tfcffiy >-Bfe» Rxft 

*\ ffiBSSfe, SilflMcX, ffi-^^gfc, p<*£ffifiit 

m.. ikxi^nm. mMm-r v y ffiess* y 
?EBfe^*^hy ^-t.. ffijs£g?7k3f # y 
vg^-hy?.^ m^^s?* y pa, ^a&ssss 
■*- f y p» ^isffissg?* y v a«?> <DisMfflkVoR 

[004 31 gfjew^f-*^**^**^** i < »3 
■cKfcMts^&iitieasrs p pmJWTW^iat-t-^r. 

tiSS»*L.V\ »*b<(40. 0 1~4ppm»}51 > 
£ <btC$f* L< liO. 0 1 ~2 p pm<0$5|S, ftt>£F* 
L<tt0. 0 1~lppmOgItfc5. ft, JStttt:* 
£#£8sinl&, 5 

w^^gS^igSwlBSfi. «#RJSW-CfTo T t> i < > 

ro^sriiv^mi-^ffit l-c(±, rm<o (D 

~ (5) w^iS^tf e,jxS„ 

(1) fgm&?<tiit&m®&l*ll£2£M&<o*1£&1txt: 

(2) mm&?^iitm&ft<D$s.te&>ft$:&m ! $<DTm& 

(3) *»rtfc7Jxfci^fc***«*8tt:tf*«:*i* 
(4) 

(5) m t s<D&*\zw±wm&m i^rny??** 

10 0 4 4] ±ia*S^ (A) li. ^rroS^X-t.-fep' 

«jft*»btt, *^)£#W§T-!lgH4eA±w p HttHKIME 
L-C*J< r £##*L< , J;>J*f*L< lipH4«Ji. 
$^t-^*L<lipH5W-h, £ <9fc>tt#;£L<l*pH 
6£A±<D©ffl-Cfe-5 0 £ pH7«±t? 
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£L<> ± 9#*L< lipH67tcS, S&tw#SL<«: 
pH5. 5*?Su £9;btt#4U<ttpH5*i«0>«&ia 
T'fcSc fEoT, {SV^pH-e^M^-RiS^n^ofctllc 
T/w* y fttl&«SrSSAP LT ± >? iSV ^ p H KSBS-f" -5 r t 
as#*L<, UtAtWDCtt, pH6 

bTpH6«±twilS-r5**, pHS*«-C*t^S 
j£*fffcofc*fcT/io& yte*ft£^bTpH5«J: 
10 pH5*ig-C#fi-&KJCSS:fTfcr3fc« 
IdTA-* y ttt&WSrayiD UpH6 «±iiIBfi-r S^ife 
^^IffcttSo pH<7?fBSl±> 0fl;tli N — tt&JSXI* 
-ffi&JRro*^fc^^&:!fi^*&m£ ; ti^^t ; 
fiT^y ; ^T/i-^y^eSrffl^-CfT^^r t?JS 
X, pHSrTifSi&^W*-*^, 

v*TpH©»IS«:fr*5 rftib®H4*&Sr<0 
■ets. ±ie*S-&^ (a) I*. 7k*««)»Mit?-t 

10 0 4 5] JifS*m-£#: (A) «Ii?^tt L 

30 tgpcj 1:^5*!)^ i/y^!)3-;H 

IflOOO~5 00 00 0iigit*5/)Sv 5 00 0 
-300000 U<, 10000~150000 

[004 6] teftmn-Z* V h^fO^lli, iKtUft5)-e* 
5**^ (A) <!:, ^-^r->*^^'bU<li- ; ec» 

±<Ojt^¥9 (B) W^l-^, $e>tC*^tt^y T/UdrU'>' 
40 i/yn-zu (C) Sr±ia*m-S-flc (A) CMttl~5 
0lt%ttt5r t^»*bv^„ J; b< 1*2 ~ 
5 0li%, $e J lc»*L<tt2~4 011%, 

KI13-30 fift%-Cfc S, 7K^tt# y T 
l/y/Da-zi- (C) 3rt>^Tf5r fcCit), ^e/k* 

/u^>3 y — h^<o-fep< ^ hjafi£few!7— t*y y- a 

TKStt'KyT^Uy/l'a-^ (C) CO-^W*75S 1 Jt 

^t*0»*U<*<, te*. 5 oafi%Sr®^54&^ 
50 Ktt. ■fc^yHc»t5»l:ttJJ s ttTLtff4U<4 
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[0 0 4 71 X. TK^tt^y muy^D 3— /U 
(C) Sr«^t5^->ryu^w>'S^, j^JDH^Stos 

-£*rC*>9, R*»tt#5 T/u*i/y^!l 

7K!)7y^l/y^y (C) co^^rv^T/U^U^S 

2-8 0>©BItfS£F*L<. 2 — 4<£>«£Hri*J: io 
TK^tt^y r;^i/y^y 3~yu (C) 

^uvaMr^3SWt»i b-C^trr fc^*f^b<. 50^ 
<. 9 0*su%U±fc**>'^?'^>'&XibZ)Z. ktfiZ 

tt, ^n^^^ftifl, 7^AftWlD, *SttttAn**<0 20 

^ya— (c) o^aafitt****, ^iB^Hfei — 

1 — 1 8 l-n^^WSK, 

V\, X, 7k^!l7/^l/y^y^^ (C) 

LT ft, 5 0 0-2 0 0, 0 0 0©«i*»$ 
Ll^5, 1, 000 — 100, 0 0 0<O«l*J:5jf4 
b<, 2, 000 — 50, 0 0 0(DmWfc£ bfclff* b 30 

v\, 

*u^!|3-/p (c) tfv^u 
y^y^^K ^y/u^uy/y^^K ^y^^u 
>-/Ky tr uy^y 3— ,k aKii^u^sKy^u 

^y=z^u (c) li*«tt"e*>5wi:35 s i6t5"C*)5-i 
^■tf/Ky 7/^l/y^!i 3— /UtfSffS b< , 9 0W% 

>ry 3-/u^ii^y ^ uy* y yp ^ t-y^y 3— >v 

X. 2«sa±ozk*H4tf y 7;^uy^y 3-yu 
(C) SrfflV^fccfclN, t*h *^P^CQ7KSt4^y T/u^ 
u>>/y=z-yu (c) B\ **tt-e*)5:i3)^fc 

^^y^i**^^tt*^/^uy^y 3 
(c) iitfl^5:itt , ctftv\ 

[0 0 4 9] ±|E*SttsKy T/U^rU^^y 3— /u 50 
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(C) 11. _bffi*S^* (A) ^8Mlrffi^lttJ; 

(A) SrKJti-SRfc, JilE^Fftft (# 
y) 7/^l/y^!i^^7/^Mft (a) £_±: 
B^FISft*/* A'* (b) k*&m&&k 

3-yu (C) Srt«"tf«J««S:iR»i UT**^SJ^^ 
tT*5ltlwJ:ot, (A) i:7K^tt^yT/u 

^i/y^yn-^ (c) imtit^yhftftffl* 

[0 0 5 0] #*ET-flJl^;h,«^i&?P (*y) T/l"* 
l/y^J|3^H-f^|#tff (a) fit. 7y^7^ 
3— /K ^ * y /I'T/l' 3 — yu^?(D^FISf pT/u 3 — yHSi 
TA** U KSr 1^ 5 OO^/uftiDtSri: 

jvm (^^y-/K 3i^y^-/u^) ^7k«coSf4^c^4- 
&^Z1titfy&&&VX\ f *Z>k. ^£t&WX&Zpjif>m; 

# (a) «*Mz:, ttSf^**#^*^«*W«4^Sf 
i: aK y Tyu* i/^!)3 — yu*r|PJdfej«:» <t UT^tf 

6>*l5. ®E*fi# (a) 

tr. -C 5 ^fiffc ( a ) HW:^y7;^u 

9, *AfcJiE*S-&#: (A) t*Stt^y7/^uy 
^y^-yu (C) t«r*Wi-*-lr>^hafD5pS:»5^ 
ft. ¥fi# (a) ©«ffioBlc«£-t-5sK 

y7/^i/y^y3^\ W5R«*^7K*w*03Wy 
7/^uy^!i3-/K in*?, T^y Ji^u^^y. 3— 
^yxf uy^y/pifuy^y 3— a^co*§-£|c 

* «: i ffi^-r a ^&fp r n — /ujh & k -r Z> # 
sff (a) <o^is:±09, inaft^&2j»a 

*<D¥fc#^*i*5. X, *fi^^ (A) 

\z % Sbl:**tt*J7^i/y^y3^ (C) Srffi 

^LTt<t<, ia-£i-37jc^tt#y 7/^uy^y 

(C) »4j*«fcb-C**ixT^fc**i4aKUr 
[00 5 1] *S-&Rrt;S:tf*5«R»J:fflv^s^taifp 

(^y) 7/^i^y^y =»-^x-f/^Mft (a) 
t*Stt3fiy7;^i/yyy=«^ (c) ^^trM/* 
%ictei^T, ^pis?p (#y) 7/^i/>^y3-/wx- 
T/i-mm&ft (a) tc^-ra^tt^y T/u^-uv^y 

3— (c) ^#J^li0. 5 — 5 0fiS%^j5SaT-fo5 
l-4 0li%^SK, 2 — 3 0fifi%tfS«£i9 
»*L<, 2. 5-2 0ii%^Sb^»SU\ 

7k*tt*yr/u*^y^y3-^ (c) 5 
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<4v\, 

[0052] t^wo^ y hmfomn, >&mi&ftx~fo 

±<Dit^m (B) $^^±12-^ (1) -e* 

^*fl:# (a) (A) l:»LXl-100l 

b#»*l,*\ ± 5#£L<H:2— 1 0 
011%, $bi^t<tt3-9 0ti°/o, iDtolt 
ff4l<»5-8 0ii%t?*5. ^FttfP 7^ 
/nt— - f/uS^tff (a) 

$3£>r7— ^ try &j;3ffl±$i*:5w£0 s "C#5-fc^ 

/lot— 7vWRl|i*ff ( a ) ^ti^lli%*l^)i 

L<&<> te*. 10 0ll%S:«i5*&l-lt 

(#y) r^*uy^ J a-^n-f t# 

(a) H\ *g^# (A) ©**lCjflV\ft>MWto <# 
y) i^y^ !/ 3-;Vi-f^S¥ttf (a) , BP 

(A) ttfltriMMB: (I) Sr*V^fc^FttfP 
(3t?y) ^-/vx-f/^^i* (a) 

2aa«_h^^fiaft (#y) tmu^^-^ 

^~tvu^¥*# (a) £rflf^Tt> ±V\, 

[0053] ±ia^fiSfp «*y) TA-*u>-^y 

3l-^/U3RJMH* (a) (A) 0>»i6«fc 

*4<h itfflv^mfD (#y) TMU^^Ja^ 

-^VUSRIMM* (a) J**, *S^# (A) l^ttl- 
1 0 0 II%»B Ltv ^»jSt?l^KJ6S:ffJtt 5 ^ 
klriot, (a) T 

yW^U^^y =a — /Vol— f/VS*tft (a) £r*S^<£ 

g&fn (#y) muy^!l3-^r/^lt* 

(a) ^S£*# (A) lC»lt2-10 0li%S 
«LT^aW£#J:5#*L<, 3-9 0tI%8@l 
■CV^5W?jft^$6 > |c»*L<, 4-8 0li%SStt 

T^l/y^ij n^Ux^f^W (a) (Dttmtf 

ilf%*l^i^, 7— # try f 1 ^ wrftiiSb*^ 
<*v\ *S^# (A) <ommik\^ 

(3^y) T^^^^J a-ZH'-f (a) 
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^y =z-Aol— Tvv^^Ste (a) tt, *fi^Rj£<£>¥ 

fifrfig^t btfflv^^taft (^y) T^^uv^y^ 

-;i/x^f^*lft (a) tlH-T'&ottSiot 

[0 0 5 4] *&W<D±* > htfSJjHtt, 
5*fi£*# (A) 3j-*i/*/U*^»t> U< \±^(0 

±<ott&® (b) smmc aFbfc±iE**tt>Kyr/u^ 
u^^y=t-/u (c) (a) 

10 0ll°/o^l, 2po, _tiE>Fg&?a (#y) T/i^u^ 
^y 3 ^ux^f/H*i* (a) §r*fi-&# (A) K 
#Ltl-100ll%^*t6^ifc±9, *M-i(5« 

[oo5 5] *mm<D±*>'hUftm<o ! &mj&ftx*&z 

(a) t^^/^yRtKIWt, 

(b) Sb^±E**tt#yr/u*U'>' 
20 ^y=3-/u (c) Sr#fi-&# (A) i:>*ltl-50l 

*%«*u ^o, ±ia^«afp (*?y) r^u^y 

3 ^;ux-f/^¥tff (a) Sr^S^tt (A) l£*fb 
T l - l 0 0lf%ttt^**^^t^y hfflfd^JSr 

jbis^FfiSfp (^y) wu^^y^^-f^i* 

ifls: (a) £J:ifi^fifr^/;fr/M?:^»»¥Jrifc (b) 
#y T/^uy^!) a— ^ (C) &fc^tr*^^£J^ 
30 ^rUy^lin-^-f^^lft (a) 7)^ ^Mi^Vt 

(A) i:»tti-i ootl°/o»«ttv^^"el 
* (A) , ^Ffift (#y) 7/v^uy^!)3-/ux-f 

/u^^afls: (a) sr;*gtt#y7;^uy^y3^ 

40 [0 0 5 6] V hjffifpffltt, 

(a) t^^^^>-Sgt>b< iSSt^SST 

(B) ^Sr^^t LT^trt^-CfeS^^ tK^»^ 

(A) 4:d"*^*yusRxBtt U<li J Er^iS, » 

(B) fcS:iS^bfc-fe7« ^ hffifnfflSraSiOL-Cfc «fc 
50 v>b, *fi^** (A) kt^^rf^H<lifw 
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m., m&.vmT/u=i—j\sfr<i>t£Z>&i>*t>mtitiz> itw 

iO-ffc-S* (B) t Sr»J^t-^APU-Ct> iv\ 
[00 5 7] *3£W<0-t* V hSfd^Itt, #tt7KS!tt«- 

[00 5 8] ±E*«4»«4I»0> *®ttWi: 10 

hIBUMfcf*. *M(Off4LV^Wffi«lo 
[0 0 5 9] JifB-irp'V Ha^lw*3V>Tffiffl$ti5-fe 

tz-tti^ptKo^T^* v m , «-ffijg-g-fe-^>- h case 3 

-fcyyK ->y#-1r^:xK 77^7y>at>> 20 

sgjisf-fe^vh (i t> y jieitt-fe/ v K 2^y 

(te^liiasJF-fe^vK v^-fr-y^aii^-lg;^ 

r*jjS*Wc. TtK^^*P0<w— fUU-h&H^i: its 
i/, 77-fTy> a> yy/-r y v":*., ;?y^*— T 30 

[0060] JLIE-lry V hlfifiSi^l-ioV^-CJi, ^(7) 1 m 

itia-±m^mm-iti: < , ioo~i85k g / 

m 3 > Rfflt^yhi2 5 0~8 0 0kg/m 3 , */ 40 

-fe^yhJt (astt:) =o. i~o. 7, »*L<I4* 
ffoRSl 2 0~ 1 7 5 k g/m 3 , teffl-lr^ yhf 27 
0~8 00kg/m 3 , 7K/-fe>>-M±: (fifiJt) = 
0. 2~0. 6 5^jt3SSix» «E-S— »E^*T?*Bi2: 
<^ffl^Ite-C-fc9, *teir>y ^i7)^<*/^r;<>'^ 
iti4S/^$V'^ffi3a&^:•'^ , y — h, i/t^yhtt (SS 
Jt) ^o. 3WTw(S-7k/-fe> v Mt^tglcfo^®^; 

y— K *fit^yht^3 00kg/m s 
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flit, > -5 ^vi-^yi^ y — K^fr^-rs^-g-tcii^ 

mMft&&v. #a^# (a) *3->#/U7tf>g«t> 

ix* l msk±<oit-^¥a (B) tw-^tfx-fe^ y ha*co 

0. 01~5. 0%, #£U<fi0. 02~2. 0%, 
J:9»*U<»±0. 0 5~1. 0%i*Stfc*«>SSrj6 
ioi-*btfJ:v\ r rotate x 9, itMfcfcSwi&M, SSS 

b$n5o ±fSffi^»J-g-iS 0 . 0 1 %5fcS§T-|±, t£fg#J 

»-3te^i:»i^?5^v>*5^'jx^$)9, jS?{c:5. 0%SrSx 

[00 6 1 ] ±IEir^ y jKy^EEjltStrt 

ltv^ r tfrh. I'f^-^^hny^y-h, => 
y^ y — h 2i2>:ffl{ B D p (^u-^-y^. h = y^ y — h) ffiw 

y-h^t^^T-fet), jEti, fmm^y* y- h 

7yyfi«!2 2~2 5cmff)J5i03y^y-h) , iS 
pict&^y^ y — h (^7y7"Iii2 5cm«±f 1 ^7 
y77B- fj£tf55 0~7 0 c m<73gSfflC03yi? y — 

h) , gB5E*tt3^^ y— >, t^u^iiy^ 

[00 6 2] JbfE-tr* V h*a^#J»i, 0iJ^li\ WTI-IE 
y ^^^./WzhygStt ; #y yPfl^ft: ; -^7^ 

•vy vlg^ ; uy^/u*yg?i ; ^Bg^i - 

113419 3 %'jtmz.%im.<njea <75/7y — 
y 7 1 y A t h'fisik-tyl^cOT i 7 

; #PB¥ 7-267705 ^^irfS^W 
tu< (a) fi£^i:UT, *y 7;^i/y^D 

(^^) y /w^^x/^t-a-^i: o^) r^y 

Jt-&%*ik&<fot:<n&m&fcRXZ/?.\-X*:<Dm.t. (b) 
^irbT, :Sy7^i/y^!;3-;uty (>^) T 
y /n-f/i'S^^ t *l7k-^ u-T vg|i:co*S^-^& 

(c) LT, /K^/^Uy/SI 3-;^/ 

(7*) T y yu^— T/V%\\L^>mk^ -tfyTJUirU^? 
y n— ^-fb-^-^o-^n'y^Ji^x/uiro^a-g-^S 

u/wi*v>m.k * > bfrnm ■, ^wm2 s o 

8 l l 3&mM&icfdM<Pta< Af&ftk LT, (^) 

y /u^ro^y T/u-^uy^y =i— /u^^^yu,*: 
^) T^yyug? (tt) B^^tT, # 

^TO^yxf i/y^Ur-yu^yyuifi/y^i) a— yu 



( 12 

21 

[0 0 6 3] 1 - 2 2 6 7 5 7 »4*#fc:|B<R<0ftl 

St/, (y*) Tty^m m 7^#3*fiiH£;# 

4^5-3 6 3 7 7^-^^|E«<7)$P< (y y 
/^C0^y^^^>- (^nfc: a l/V) zi—jUzjl^^ 
/K (y*) 7!I/M/^y8 (ig) gKlip- (y 
T I) /ujr^ts^^Hisx/UTfr^m: UK) . &mz^ 

- 1 4 9 0 5 6%-&miZtZM<D$U< tf}) ^U^VD xt 10 

— /i^ey (y*) TU/^ ^/ixt-^u-f ^ft (46) £ 
<73*fi^# ; M?5- 1 7 0 5 0 1 *4&#U:IB*M>*n 

/K (*9) TD/UX/Utii^Wt (*£) > T^y 

(*) , 7wy^^-^; (y*) T?yu- 
K #!)7^i/y^y3-;^y (y*> r^yu— 

*<**»bft5*l[-&#;«rBB s P5-4 3 2 8 8#^«fr 
tt, ^(DMfcftMVo, XI*. ^<7}i£ ; #£:0g5 8-38 

3 8 o^«icfa«<osp<^y xfuy^y vwey 

[0 0 64] #^BB 59-18338 -§^#^E*i^*P 

<#y7^uy^yn-/^y (y*) r^y^st^ 
*^u3R¥*#, (y*) r^y/u*****, 

ft: ; 4#§flBg6 2- 1 1 9 1 4 7.-g^4RlctB4R<0ftl< 30 

^^■a6Sr#i-* (y*) y/uikai^yyuxwfss* 

t<om. ; mmw-e - 27134 7-^««cie«c^*p 
< r^^e^y ta-^t i/y^y 3-/r;7!)/^ 

^fcSlS* ; #58¥6 - 2 9 8 5 5 5^*KlB*c<£>*0< 
7/U3^y^y7/v^ri/y^y n^^/7y;ux-f 

^^^y^^rv^T/u^U'^il^^i:^^^^ / H fcK/S 40 
^nbiry *h&wtiHt±Wk-em^xt>J:<* 2» 

[0 0 6 5] ±1E-fe^^h»**(Srffl^*»&fctt. ± 

sr^it^it*^ (sa%) <b ttB, Jita^tt 

o-C*it4«:*»4**«a s , l/9 9-9 9/l*ffi 
L<, 5/9 5-9 5/5*5J:Dffil<, 10/90 
-9 0/1 0 Ll\ 
[0 0 6 6] X, ±fE"fey VMBfiMfctt, «T<Z> (1) 50 
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- (20) i:fl«t5 J: 5 4tto^»ot > y h ^ 

( 1 ) im\<m$t*®n i^vr^v^m a-bw 
a) , #9 *#?})/uwl (thy^A) , ^y-rw^ 

h y & &m&<D^t&fa$ /isTg^mm&yo ; y^vMr/u 

ci— ^ ji^/u^yUD— t =*r i^y fyutyuo- 
t Kn^->xf/Ut/UP-^, ^/M^v-y ^vM? 

/^y^fy^y^A, p - i . 3 y/u#^m 

^7 ^ t3 ^^^^^^ 7^i/o^y, ^ ^ 

^ ; "r^-y^]) >-^zr.^^/U ; T/U=¥>-^^ h y ; 

(2) iS^^^Uv? 3 V : (^^) T^y/U^T/i-^r 

(3) **^/W2t?^Bfetb<tt*^*tt, *xt«sr^ 
3-y^b4S*^?)llili5 lM£X±<Dlk&%) (B) 

a^ow^biBia : a*fk^^*s/!> a ; y yM^c 

ig ; TJV* y bTW^^^R ; ; *>-=>-gfc ; 

y , l-t Kndryxf yf y 

— 1, 1 -^*^^>-^ xfi/^7^rh7 (y 
^u^^^^^gg) , i^xf uyhyr^^ (y 
^u>tj>^^>-^) st;:ti?)<7)7^ y&jRttt. Tfv 

(4) • iEii^J : Jfclfc*/^*-*, MBlifc^yu^ 

J*^<nmm ; ttBfctt ; *^-fb^ y 0 a ; zkawt^ h y 
^^SiS ; T/v% y — yur ^ v ; T/u ^-^iry >- h ; * 

(5) attt^^ffl : SJtt, »i^57-fy* 0 

(6) ttffiXffi«ffi:HM«tt. r>^L?ffl, w 
nt»^7^i/yt^y m^JD^o 

(7) isiKiftRwajn : *w^Bft, ^77yy», r 
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(8) mmm^T^mmmm: ^ytjy*/jw 

K T^^^./UnyN^^^2g#:, yyU fcf h — yU-^- / 
y?U— K y/utT h— /uhl/tUi- K ^!7jy^ 

vis (/Ky) **^otr u^mu^om<o^v ***/t 

JV^VI/^ ; i/xf l/y^ij xi — yU^y^yl^x.— "ryU, 

fc'l/y 2 - xf /u-s^^x-f/K &t^OW^& 1 
2—1 4CQig®fcTyUxi — yU^C0^^rv-^^U^^-^r'>^ p 
pfc'l/yftiO®^ (#10 ^v/Tyl^yU^— -yvu 

yxf i/yy^/U7x^^x-r/^ (#y ) t^v/ 

(T/U^r/U) 7 D -yux—r /Ug ; 2, 4, 
7, 9-fh7^^-5-7 r v/y-4, 7-v^^-— 
/K 2, 5 — v^^vU— 3 -^^'>y-2, 5 -is^T— 
yU, 3 -y^/V— 1 — 3 -t-/l/^W7tf 1/ 
y7;Un^H:7^^rl/yt= J rv/ K£ttiDfi-£ £ itTtT 
-fc^U^— ^vHg ; v^xf l/y^y x^-yU^U-f Vgg 
^^x/u, ^-n^u^^y xi— yu^ y yUg^^yvK 
xf uy^y xi— yUv^T^T V Vg^;*7VU^<£> (tK 

y) ^^i^r^i-^m^^^/umi^v^^^^ 
y) ^^^ryu^r^^y/u^^^gflS^^^/^S ; 

(/Ky) t^->7/^uy7/u^ (ry — 

yu) ryuBg^^^^yWJfcgjg ; (/Ky) 1/ 
l/*"rT yyuy ^j^tvu^gd (tfy) ^v'TVi^ 
uvTyi^ywy ^g^^^y^ ; y v-^^ ^ 

r^yyur^^o (tfy) ot^^t^* u^tj^^t 

(1 0) Tyuxi-yu^^^J : ^^vwTA'Xi— /K ^ 
^r^^v^yt'TyuxT— yu, Tir^ UVTyuxi — yu, ^y xi 

(i i) K^rs?a#j : r^y ^h^y7^? 0 
( i 2) y i^m^^^mmM : y >k h y 

thy *i*;*-^yu**:7^ — h^ 0 

(i 3) ^m^m^mmm : 7/^;x^A^fru- 
(14) ->y *~^%kmmm : ^^^-/u^y =i-^m. 

te^y^n^^ (v^^^yU/Ky ^narih^co^y 
^1! J v^n^ihy) % ^yl^n y n — Z/?$^ 0 

(i 5) aejw -.ffim^rn. isfdfca^tt^iSfpjiBjw 

tKn^fryyfttn;!?^ y^yyu-y-yu 
y^ — K ABS (ryu^/^^-tf^^/u^vK) . L 
AS (ff^Tyu^-y^^^^/^vSfe) , T/u#^x 



13 ) ^HH2 003-212622 

24 

yu*^— K y ^^v^^U-^Tyi^yU (7xx ju) 
j:— tvK ^Ky t^^fl/^T;^/!/ (y^x^yu) 

yu^-yu (7xxyu) ^yuy v^x^^yKXte-^ 
iaim Tyl^xiyUJXyl^xiy^^ a-^U 

(16) t&j&ftffim&ffl : ^-^^'rv'^TyUxt— yw^ 
Xf7y yUTyl^xi — ;uf^rtl:6- 3 Ofli^^jr^ 
^Sr*-T^^l^lffiryuxi— yK r tf^^vuTyuxz — 

10 y^co^rttc 6-3 0 fflco^^^-SrW-r 3 WIRsC 1 
ftTyuxr— yu N K^^/^^^^^^^rt^6 — 
3 Ofio^ilgf Sr^f§ Hi^/^y^y, ;xyV7 
3iy— yu^co^rtlw6-3 Oi@^^^Sr^*-rsr 
yu^yu y ^r. y — yK Kf'>^7 ^ ^^(Dft^-ft lz 6 — 3 

oi@^*j^T-^*r^r 7^yyi^rry 

>-^<^^rt(c: 6-3 0 j@^^^5r*-r3 #yi^ 
>-®?{^ ^^U>-^^r^K, ypfc°uyt^i>Kf(7;7 
yu^r U>-^-^iy KS: 1 O^/HU-bf+ylflS^rfcTK y 7VV*r 
i/yt^r^K8#ft:S ; Tyu^y^SXIiTyuxi^v'^^ 

7 m x^yuS^Sai— tvM£^ L/c. TyU^ryUv^ y ^x/i-x 
;V5r;VT ^ ^Tiry 1 — h , Tyu^/P h y / ^yL-T V^exi 

(17) E^7K?fij : mmm m . Rm^^^^, u 

flg, v^y xy ; /^7 7>/y, 7^7r^h, 7y?^ 

(18) g$$S»J : y ^PWL BWbiE»«. 
30 (19) Z>X*mfti&1$M : ^y ^^^Tyu^y^-v^yu 

(20) mmti^hv^if^ bm. ^mm^ 0 

[0 0 6 7] ^:<D^(D^(D±^^ bmtoffl (|t) fcL 

to* xmw*mfzzt 
[0 0 6 8] ±ia-fe^>-naj*«i^*5v^r, ±^^\-r 

40 W*K^J«»Kov^r<D»^#a*Klft^«fc UT 
tt, »CO (1) - (4) ^*lfbJx5 0 
[0 0 6 91 (1) ®*^PJO"^/ > KfgfDgik XLK, 

@^^v'ryu^uv^^ffl^2^&^^i--5i6a* 

itiLm (Doir/^hS^P^J^^^fi^^ (A) 
*fbT0. 0 0 1 - 1 0fifi%<0<6H##S Ll\ 
[0 0 7 0] (2) 0)*:«W^-fe^ V hfildffl, .SL>\ 

50 »»*aiLTft*«4-3 0(D« 
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drUV^-^ix KS: 5 P*S#*P^/HR"C2 — 3 0 OttiDbfc 
3K y 5/T /w* u V$C t #f 5ft*W«l[)B *TfE 

®^«-^88te«»Ji:(OiE^fifiiti:LTtt, 10/9 
0 — 9 9. 9 9/0. 0 1^U<, 5 0/5 0 — 9 

9. 9/0. ids±9»4bv\ :ofi^bm^ 
[0 0 7 1 ] (3) <D*«W<o-fe^^h»fp?H, XV, 

7t>/i^e y vsg^%, ^7; y >i?g-£ 

(a) taw>^+K^^* 

Ttt, 5/9 5-9 5/5#»*K, 10/90 — 9 
0/1 0tfSJ:»9#SLl\, 

[0 0 7 2] (4) (D**W^-fe^^hfflft»l, 

•^o (D^^hftft^*^**^* (A) t®<o 
]) y=-i/x/U7fr>>m&k<D&&m&ttb UTIi, 5/9 
5-95/5WtK, 1 0/9 0-9 0/1 OtfSJ: 

9ff*bV\, 
[0 0 7 3] 

[0 0 7 4] B«(l:»^, ^Pffllo W 9) T/\o*u 
[0075] <#y r/i^w^y 3— /Ko*j**<oai 

« S : fi>i*Sfft?F*± L C - 1 0 

tttWH : *«B»fW- (R I ) MttUV (H I T ACH I 

3 3 5 0 R I MON I TOR) 

MS 1. 5ml/d 

BSfnmX (ft) TShodex G 

F — 3 1 0 J 4. 6 X 3 0 0mm 

urn 4ot 

[0 0 7 6] <*g^fft(OK^*If^> 
« «: H#^*tt Bo r w i n 
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: Tjtmmifm (r d mwsi (h i tach i 

3 3 5 0 R I MON I TOR) 

5 0/5 0 (vol%) 
SfES 1. Oml/^ 

^7A:1S IV- (ft) roDS-120Tj 
+ fODS-80TsJ * 4.6X25 Omm 

10 18 a : Wa t e r s L CM 1 

: ^fflffljffW- (R I ) (Wa t e r s 4 1 

0) 

->Mty^*®«=4 0/6 0 (vol%) , 
T*pH6. 0 iClt 
Sfc* 0 . 6ml /# 

My- (ft) ttsk-gel g 

4 000 SWXLJ 4- TG3 0 00 SWXLJ + fG 2 
0 00SWXLJ + TGUARD COLUMNJ # 

20 7. 8 X 3 0 0mm* -6. 0X40mm 
4 Ot 

ttttR : TKy xf^J =-/Hif 

<»*0!i>««th «#m iSSt/7/^i/yt^r 

/i^n— /w<t tt^^ y /V7^3- /i- (2— y^vi'— 2- 
^n^v-- l yu) 1 9 6ffl* tt»RjSttiSfc£ bT 

l*iS:£*eSIU iifi^TTl 5 0 «C b 
*io ftt, ^iffiTtl 5 OtSrftj^t^^xf u 
30 y^-> K6 3 1 oa^RJS^l^At, T/u=arU^ 

i* 0 ) tt> ^^U/P7/i'3-/W:W5 o^;KZ)xf i/ 
K*s#jp bfc>WS?n3tf y r/u* s> =3 — ,u 
7sWR¥*fr (£TF. MAL - 5 0 ) t t 

(iKyxf i/y^5 3^u) Sr^t?t>^-Cfe9> ^y^ 

40 [0 0 7 7] <»360! 2 >itt«th IHStf7 
^fifD7/U3-^i:Ut7y^7/U3-/H 0 5 

ftJoRjtStttti: br*aMt^- hy^^3. 1 §u* tt 

XlSOtfXWLto -tbT, gc±ET-ei5 0t 
Srft^l^t^f u^v'Ke 1 9 5 8SSrR/C*rt 

-t^lft«S:«l*bTSlS«rJl»Tbfc. »b*ufcSJ6** 
« (jwt. M-2i»to ) r y/isT/ira—Mzw- 

50 i^? 7 5-=eyKD3i^uv^-dp-*>M5f+iDbfc^fiaft3«y T 
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J^U^if]) a— Aoc— TJ^m&t^ (WT. AL-7 
+ i/y^!/3-;i' (;#y j^u-^i/y 3— ,u) Sr^-trt 

#y TMuy^y =>— tvi^1£4#:{c:#lt 
3. 2%T*£>ofc„ 

[0 0 7 8] <M3ft«S3-#fi'&fls: (A-l) <0§!Sjg> 

i: LTSUitM 1 -e»e>*lfcKJfc£j*tt (M- 1)420 
g& (MAL- 5 0&4 0 0&5, ^!)xf uy^!) 
&2 0n$*T) SrttiZ^, 6 S'CJC^L.fc, SJC^SS 
£6 5*CK:«ofc:fc«T?, igg?-fb7K*0. 7 3 4gf5i^ 
tyji*13. 9 4SBt*»feJ5C*i8«Mk****«S: 
JSStaUfc. iHK-fbTkiSTK^SA^a o#IH6 SICK* 

«Mtt«TL, -tntra^, -<^se*7Ki 8. 05 

gBKL-T^A-fvgfO. 9 5 OgB.S.t/3— ^A-*/ 
hynftyKl. 7 1 8gBSr@«?$ii-7t7K^jKSr3. 20 
S«HIB*»lfC»Tbfc. 1 WNH]5I**6W*T6 5 

l46 0%T*fcofc 0 m&<OBU&&tllt:X&EU& 

*gf££rpH7icf fnb, #3§9!£>#fi-&# (A) fr*BS 
-*-£#S€-f* (A-l) «r£tr*&{Mc**«:»fc. 
X, * * y ;UT/u=i— ;H:ifuy#*v' K&¥*&5 0 

■t/i'#j!iDL-fc^iafp^y r^u-y^y 3-/n-f^ 

t7^ U A-gJWgifcfiSriKti^ o-r 1-^77^- (L 30 
C) lc,fc9ffl3tU m&mZ&tbtz.}: r*>, SHFISfn* 
i;7^*wy/y a-^x-f /KDI^^II, 9 4. 1 
%, T ^ !) /U^Ofi^-^tt 9 7. 0 %T?foo fc„ 
T, ^je-^iffifiKJtli^fP^y 

— T-fr/T*? ]}/^m= 8 5. 6 5/1 4. 3 5 (fifi 
%) =15. 9/8 4. 1 (^r/l-%) . *«f 
#:^(D*/U^V®Sl:= 1 . 992 (meq/g) X-$> 
oTt. ft, *fi-&# (A-l) rofi*¥t&^T-*l4 3 

l, ooo, f*ia!*a-s-flcfcjti-«5FttfpjK y tiv* 

l/y^y =— yuai— T^^gftW^Tftfi 5 . 14 40 

(%) , * |aS*fi-&»-3t-f--57K^tt^y 

i/ya— (^!)xf i/y^!(3-;u) ro^Tfite 4 . 
3 6 (%) T-foofcc 

[0079] <mm&u-#m^ik (a- 2) w®5g> 

m*ffix.1t#9x$iBJ&®&\z. -Y^-y^7Xi 6 8 
SB, ^Ffi&fnzKy TVu* u-y^y 3— 1^— r^¥i«: 
i: LT«5t«2-C»bixfcRfi;4j«» (M— 2)413 
§15 (AL-7 5 £r 4 0 0 pB, tf? ]) ^ D =» — 
1 3g&^fr) &tti£*, 8 0tC#iaLfc„ SJ&SSIS: 50 
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8 0 x:\z&o tzW;mx\ ifiiwbk*i. 9 7 7gpt-r^- 

>-3£&tR7. 9 lSUi:*»e>*SiaiWt****«S:flS5!jp 
Ufc. ilgtffcTKfftTk^&ASe 3 0 £-ffl 8 0 VK-mto L 
T>7yyug?4 3. 8ft$rKJ&g«l*]i::3l*|iaa>l7 
TiffiTL, ^-tttlD^i^ ^y^&Tkl 4. 5i£Btc: 
L-T^ayU-t'yffi?2. 5 6 1 g|5JW 3— ^ A-7J 7" h y 
nt^ygfo. 7 7 2SBS:^$-tir7h7lc^S:3. 5B# 

^SSrSl^bTt^, *frRj£«:ji*T Life, ft, fi-g-^ 
(^**«:^«)^Jil»fc*f-t-5«*%»«) 12 7 

o%-c-fcofc. to«, 'ifcttoRiSftasra'g-sjSfflfe 

§rpH7(c^fpL, *3g?n (a) 

&m&& (a- 2) «r£tp*a-#***«:#fc. x, r 

y yWT/P=3— /Hr5p*&7 5^-/KD3i9 L U->'^-^v' KSrtt 

Anufc^FiafpjKy ta^h^d ^-/n-r/uir^ 

y ^S?<oa#S§r?S^^ pt h^77^- (L C) iri 

uy^y 3— ;n- 7VK£>S-S-S£f2, 6 2. 0%, 7^ 
y ^g&OS-S-sm 9 7. 0%-Cfcofe. ?¥oT, *s-& 

^ y ^i?= 85. 38/14. 62 (Mfi%) =11. 
1/88. 9 . *«PfUS*fi#fl:*l|C«?*/l' 

*f>-S?fl:=2. 0 3 0 (meq/g) T-feofc 0 1*5, # 
ffi-S-tt (A- 2) Clfi¥*5^tll 3 6 , 5 0 0, f 

lnS#*-^fr»-*f-f-5^FtaiP^y 7/^L'yry =— jv 

^—"r/^mmmftn-smmteso. 09 (%) , cpfvw 

yxf uy^ya-yp) C0^*Sli4. 2 2 (%) "Cfc 

m (b) Rvmmzknmitmmm (d) uTEwt 

(b-i) y^^^m-r b y 
(b-2) y>-=fg? 

(B- 3) ^/U = — ^ 

(b-4) yjvey— ;\, 
(d- d y y®?7K^-* y 

(nv^ y- Mifi&tb^nfii) v St LTSFii^u 

t LT7Kit7k£/BV\ TE©E^3^^!l-H!jS» 
Sri^MUfco fSi, =y^y-hffl»iaa^3 0t;x 

12 1 5X;<D%&MkWL!£iZt£ Z> & W»i:ttfflt5« 

^Ttffofc. x, y- Ma^'t'^fe^^^ 

* y - h Oftlbtt SriH ft z> & , ^> 
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0±0. 3%ift5±9lwPSU*i. 
(E#) t^Vh:3 2 0 k g/m 3 > 176kg 
/m 3 . m-Wtt :8 2 2 k g/m 3 . ftfi-** :8 9 2 k 
g/m 3 , MWf (SB#«-/«B#«-+ffi#«") (SB 
tfc) : 4 8%, */*y^Mt (fi*Jt) =0. 5 5 

-Ca^ y— h&SJiiU ^T^ffi, WfeWPlB (l*3ft 
&M) Xtf£***W£bfc. (Si, WIS*. 

us (ihsbmb) xvs«*rosy«i*. j i s - 

A- 1101, J IS- A- 6204 Wt«*I , J I 

s-a- 1 1 2 8\zmmvxnotio ft, 

# (A) , *#S'#A'#>'1H>L WfXWft 
(B) . *.5VMi»»5Rro8!'fi:aSi» CD) wS&ttH: 

flJJW* 7 ^ffiri 1 2 0± 1 cml:45J:5lwtt 
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